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the organisms to alkaline products. Since bacteria are so sensitive
to hydrogen-ion concentration, the medium in which they are to be
grown should be carefully adjusted to the desired reaction.
The Effect of Chemicals. Microorganisms may be influenced in
movement and growth by the various chemicals in their immediate
environment.
The effect of a chemical upon the movement of organisms is
called chemotaxis. This effect may be of two different types. When
an organism is attracted in its 'movement toward a chemical sub-
stance, the reaction is known as positive chemotaxis. An example
frequently given to illustrate this is the movement of organisms
toward a bubble of air in a medium held between a glass slide and
cover glass. In case the organisms are repelled from a chemical, it
is known as negative chemotaxis.
Organisms which are not motile, those which grow in a colony
or mycelium, may be affected in their direction of growth by chemi-
cals. This phenomenon is known as chemotropism. Numerous ex-
amples of specific types of chemotropism may be observed in nature.
Plants which require sunlight for maximum growth, but are grown
in the shade, will grow toward the optimum light source. This is
known as heliotropism. Molds, growing in an enclosed dish will
grow toward a source of moisture. This is, an example of hydro-
tropism. Many of the sporeforming hyphae of molds, however,, will
distinctly grow away from a source of moisture, negative hydro-
tropism.
Since chemicals are the basis of all the effects upon the growth
processes of microorganisms, and act as foods, it is logical to consider
the subject under a separate heading.
THE FOOD RELATIONSHIPS OF MICROORGANISMS
General Discussion. Bacteria are able to use the most diverse
substances for food. Different types of organisms have adapted
themselves to utilize some foods more than others. Some are able
to live on comparatively simple foods; others utilize carbohydrates;
still others prefer proteins. Many live upon lifeless foods, and a few
grow only on living protoplasm in which they bring about changes
known as disease,
Some bacteria, classed under the general term autotrophic, are
able to manufacture their own food out of simple chernicals. The
utilization of simple fogjls by bacteria is brought about in two ways.
Some are able to oxidize various inorganic compounds, such as sul-
phites, nitrites, and ammonia, into substances which are used as a
source of energy. Such organisms are called chemosynthetic. Other
bacteria, those which contain a red or purple coloring matter known